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internal wall of the tubes and the conponents of the joints and to

el i m nat etuP8St he nmaxi mum degree the turbul ence phenonmena whi ch may occur
at the internal walls of the tubes and joints when the fl uids are

flow n therethrough 25 At the location of a joint between for
exanpl &2t he Ao gqu isRossible fpe thednternal walof tubes as well as the components

of joints associated with those tubes to be protected from corrosion by a thin adhesive
layer of a plastic coating such as a resin based for example on a polyepoxide. Such a
coating has excellent adhesion to steel and very good resistance to corrosion.
Irrespective of such corrosion problems, such coatings are also used on tubes and the

20 components of joints associated with those tubes to reduce the pressure drops and in
particular to reduce the roughness of the surface of the internal wall of the tubes and the
components of the joints and to eliminate to the maximum degree the turbulence
phenomena which may occur at the internal walls of the tubes and joints when the fluids
are flowing therethrough.

25

At the location of a joint between for example the annular surface of the male end of

a tube portion and an annular surface forming an abutment of the female component of
the joint however, it is found, when the joint is screwed together, that the tightening
pressure tends to cause the protective coating to crack and split in the immediate vicinity

30 of the contact zone. That results in flaking and very substantial localised corrosion of the
subjacent metal which is thus exposed, or, in the situation where the coatings are used
to improve the surface quality of the walls in contact with the flow of fluid, that gives rise
to disturbances in the flow of fluid.
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whi ch t he t hreaded nmal e end of a tube portion is fitted by screwing into
a femal e housi ng of anot her

A number of examples describe the use of such rings.
15
Thus US patent No. 3 100 656 describes an assembly of integral type in which the
threaded male end of a tube portion is fitted by screwing into a female housing of another
tube portion. The internal walls of the tubes and the components of the joint are coated
with a layer of a phenclic resin such as phenol formaldehyde measuring from 0.002 to
20 0.006 inch (from 0.05 to 0.15 mm).

A sealing ring based on polytetrafluoroethylene is partially engaged into an annular
housing in the female wall bearing against a shoulder thereof. That ring is of an |-shaped
section such that its enlarged external zone engages into the housing while the end of the

25 male element, at the end of the screwing operation, tightens a lateral edge of the ring
against the shoulder. The degree of tightening is limited by abutments.

US patent No. 4 875 713 describes another method of assembling two tube portions.

This involves a sleeve permitting end-to-end assembly of the male ends of two tube
30 portions. The internal wall of the tube is protected from corrosion by a plastic coating
formed by' a layer of phenolic resin or epoxyphenolic resin or by epoxypolyamides. In this
case the ring is mounted at the middle of the sleeve in a double groove. The ring is a ring

of PTFE reinforced by 5% of glass fibres and 5% of carbon fibres; it is of a reversed U-
shape, with the two arms of the U being engaged into two parallel grooves. The two front
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groove. TR®sring is a ring of PTFE reinforced by 5% of glass fibres and
5% of carbon fibres; it is of a reversed U shape, with the two arns of
the U being engaged into two parallel grooves. The two front
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15 The clamping effect is controlled by stop shoulders. No indication is given in regard to
the risks of cracking of the coating at the right angles or the nearly right angles which are
shown in Figure 4 B.

Although those different methods of protecting the junction zone of the joints from
20 corrosion have certain advantages, they all suffer from the disadvantage of using rings of
elastomer or plastomer which in themselves involve real disadvantages. Those rings
generally have to be set in place with precision in order for them to bear correctly against
the sealing surfaces; they also have to be carefully checked in each unscrewing and re-
screwing operation and in most cases replaced because of ageing or plastic deformation.
25 In the case of the relatively rigid rings such as those of PTFE, they can be severed if they
are badly positioned and they can possibly also give rise to cracks in the plastic coating
which is much softer. The rings can thus be expelled from their housing and can be
disposed in the interior of the tube or may be torn away or damaged when the tubes are
subjected to internél checking. It is also noted that, on the operating site, those rings

30 necessitate additional handling operations which have to be carried out with precision.

The attempt is generally made to improve the resistance of the layers or coatings
deposited on the internal walls of the tubes at the location of the junction of the tubes



rectangul ar and whose radial height is about 1.5 tines the width as
measured parallel to the axi s. 10 As shown in Figures 4 A and 4 B,
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coati ngs deposited on the internal walls of the tubes at the | ocation of

the junction of the tubes
The joint for metal tubes according to the invention permits the assembly, with

protection from corrosion, of two tubes which are fitted together by threads.

This joint comprises two tubular components each provided with a thread for assembly
- 20 thereof, those components being provided on the ends of tubes or tube portions to be fitted
together.

Assembly of the two components is effected by screwing and tightening at least one
component comprising a male thread in a corresponding threaded female housing.
25
Each component comprises a tubular internal zone which corresponds to the internal
wall of the component in question in the vicinity of the junction zone. The diameter of that
tubular internal zone will be the same as the internal diameter in a running part of the tube,
on the end of which the component is provided, or will be slightly different from that
30 diameter in the case where the end of the tube has been preformed, for example by makihg
it conical, before the component is produced thereon. '

That tubular internal zone is prolonged at the location of the junction by an annular
surface of general radial orientation with respect to the tubular internal zone.



4 wi t hout having recourse to rings, whether those |ayers are used for
affording protection fromcorrosion or a reduction in pressure drops in
the tubes or any other use. A way of avoiding the use of sealing
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to protect the metal from corrosmn due to the fluid flowing in the interior of the components

15 or any other use such as for example to reduce pressure drops. That protective layer is
prolonged from the tubular internal zone, for each of the components, over at least a
fraction of the radial extent of the annular surface defined above.

Over the fraction of the radial extent of the annular surfaces, which is disposed on the

20 side of the tubular internal zone where those surfaces are not in contact in the screwed
state, imparted to each of the generatrices defining each of the annular surfaces, and
disposed in a section plane passing through the axis of the joint, is a shape such that, in the
screwed state, the generatrices form a progressive opening as from an initial point of
common contact, the axial distance between the two generatrices progressively increasing

25 on going from the initial point towards the axis of the joint and the two generatrices rejoining
the tubular internal zone of their respective component.

That progressive opening is created by departing from the natural geometrical

prolongation, towards the interior of the component, of the common contact generatrix, for
30 at least one of the annular surfaces.

Prior to the first screwing operation the layer will extend over a more or less substantial
fraction of the annular surfaces. It may for example cover a part of the abutment zones of
each component beyond the initial point or it may stop in the vicinity of the initial point.



wal | of the conponent in question in the vicinity of the junction zone. The
~di aneter of that tubul ar internal zone will be the sane as the internal
“diameter in a running part of the tube, 6 on the end of which the
conponent is provided, or will be slightly different fromthat 30 dianeter
in the case where the end of the tube has been preforned, for exanple by
‘maki ng it conical, before the conponent is produced thereon.
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i n the i rpatinglayefs progreseinplg dectease from the initial point to the end of the opening, the
layers remaining in contact over at least a part of the length of the opening.

15 In that way by appropriately selecting the position of the initial point, on the one hand
that retains a common contact generatrix of sufficient length to absorb under good
conditions the screwing and/or compression forces which occur in operation and, on the
other hand, that provides for distribution of the pressures created by contact of the
abutment surfaces in the coating layer in such a way that progressive decompression takes

20 place in the opening, the layer retaining in the opening and by virtue of the shape thereof

sufficient overall cohesion so that no part of the metal is exposed without a protective layer.

In a highly advantageous manner, the opening will be so dimensioned that it is
prolonged substantially to the point where the two layers are no longer in contact with each
25 other, that making it possible to avoid creating in the flow of fluid in the tube a recess or a

discontinuity in diameter which may give rise to turbulence or an accumulation of flowing
fluid.

The angle of the opening will depend on the radial length of the generatrix which is

30 available from the initial point. In practice, by way of non-limiting example, that angle may

be for example from 5 to 15° and should preferably not be greater than 30° in order to
achieve progressive decompression of the coating layers as explained above.



15 or any other use such as for exanple to reduce pressure drops. That

protective layer is prol onged fromthe tubular internal zone, for each
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the first screvm ng operation the layer wll extend over a nore or
subst arifi single cormaaenton of the annul ar surfaces It may for exanple cover a
part of the abutnent zones of each conponent beyond the initial point or

it may stop in the vicinity of the initial point.
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the shapeyafcofre¥ponding component.

15 In that connecting zone it is also important to reduce to the minimum the stresses due
in particular to the geometrical and temperature variations and shapes with acute angles will
preferably be avoided. When there is an angle for example 90° with the generatrix of the
tubular internal zone in that connecting zone, there will preferably be a chamfer for example
at about 45° which is possibly connected by rounded portions or angles which are cut away

20 for example by sand blasting, or any other general progressive shape will be used.

The tests carried out showed the possibility of thus producing joints in accordance with
the invention as between two components which are coated on their tubular internal zone
with a layer of epoxy type, which can withstand about 10 unscrewing and re-screwing

25 operations, after a first initial screwing operation, without noticeable deterioration and even
without any deterioration at all in the coating layer.

In particular, everywhere except in the abutment contact zone of the annular surfaces

where the layer has been worn away, there remains an adhesive film in contact with the

30 metal which is sufficient to protect the metal, the abutment contact zone of the annular
surfaces being protected by the layers filling the opening.



each of the sides of the opening corresponding to a conical surface centred
on the axis of the joint. 5 The opening is so dinensioned that,
when the joint is assenbl ed, the annul arg surfaces bei ng i n abut nment
contact, the opening is at least in part filled by the protective |ayers
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the external diameter side of said components, up%n assembly of the joint by screwing and

axial tightening.

20 The zone which is disposed in the interior of the sleeve, between the two housings with
the.female thread, permits the passage of the ends of the male components of the joint and
may be designed in addition to perform different functions. In this way it is possible to
provide on that internal zone shapes which make it possible to provide for a sealing effect
by means of metal-metal sealing surfaces as between each component of the joint and the

25 sleeve, which sealing surfaces may be for example conical surfaces invoMng a relatively
shallow taper for example of the order of 2° to 30° relative to the axis of the joint.

It is also possible to provide both on the sleeve and on the male component or
components, abutment shoulders which make it possible to achieve precise centring of the
30 two components in the sleeve, while providing for screwing and tightening of the joint.

In a second embodiment the joint comprises a male component with an external thread,
which component is provided in the vicinity of its end with a tubular internal zone which is



7 If, by way of exanple, the opening is in the shape of a V, it

wll be seen that, if the | ength of wall necessary for deconpression of
the coating layers is identified by "L", 9for a | ayer of a thickness "e"
and a total angle of opening "X', that gives L=e/sinX 2. 5 If for

exanple "e\ = Zai t . O Sadni i | ;
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for exanpl e Ehegtarcompenentisrafegaieoomponent prayided wWitisan Btamaldhised jerming he
angl e oaql L 2 i ! e ; ey ' t he
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conponents which are coated on their tubular internal zone
Between the annular surface and the thread of each component the shapes of the two
15 components may make it possible to effect different functions such as for example affording
sealing integrity by means of metal-metal sealing surfaces in accordance with per se known
principles and configurations.

In the second embodiment of the basic structure of the joint which has just been

20 described the female component may be designed at the end of a tube of great length.

That situation involves a joint which is referred to as an integral joint, for directly connecting

two tubes together. To provide the desired thicknesses of metal, it will be advantageously

provided that diametral expansion of the female component and diametral contraction of
the male component are effected beforehand, using per se known procedures.

In an alternative configuration of the second embodiment the female component may
be formed by the end of a coupling sleeve which also constitutes a housing for the male
component, the second end of the sleeve permitting housing of another tube provided with
an end having a male thread, the connection then operating under the same conditions at

30 the two sides of the sleeve, with the two housings being separated by a flange portion of
which the internal wall constitutes the tubular internal zone of the female component.

It will be appreciated that in all the embodiments of the basic structure of the joini,
“which has been described hereinbefore, the tubular internal zones and the annular surfaces



with a | ayer of epoxy type, which can w thstand about 10 unscrew ng and
re-screwi ng 25 operations, after a first initial screw ng operation,

Wi thout noticeable deterioration and evep, Wi thout any deterioration at
all in the coating |ayer. In particular, everywhere except in the

abut nent cont act zone of the annul ar surfaces the | ayer has been
Ror " ey BN BITEMETYAre SR et 4 BYFS WHER RXers Bt AreqayiHasRaBasbioexampie

which is guhd viginRPlof e imtiatpdmit. t he netal , the abutment contact zone of the
annul ar surfaces being protected by t he | ayers filling the opening.
8 The joint according to the invention, as regards its basic
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- provid the two en eeve,
permrttmg them to be deposited under good condmons

It will be appreciated that such a layer will also be deposited over the whole of the

interior of the tubes which are assembled by the joint according to the invention.
15 '

When the annular surface of the second component is a surface which forms part of a
female housing, into which is screwed the threaded male end of the first component whose
annular surface comes to bear partially against said surface, it is possible in known manner
to complete the arrangement according to the invention by providing for metal/metal sealing

20 integrity between a surface for example of the convex frustoconical type which is disposed
in the immediate vicinity of the front end of the male component on its external wall and a
corresponding surface for example of the concave frustoconical type which is provided on
the wall of the female housing, the inclination of the substantially parallel generatrices of
those two surfaces with respect to the axis of the joint being for example about 2° to 30°.

25

That arrangement guarantees excellent sealing integrity in relation to internal or
external over-pressures to which the joint according to the invention is subjected.

The layer which is deposited before the first screwing operation may cover the whole of

30 the annular surfaces. That layer, in the part where the annular surfaces will be in abutment

contact, will have a tendency to be damaged by the contact pressure. By virtue of the

controlled opening created between the annular surfaces in the screwed-together state, that

however does not prevent attaining cohesion of the protective layer on the parts of the
components which are subjected to corrosion.



15 the coupling sl eeve being such that they permt the annular surfaces of

the two conponents to cone into abutnent contact at a part of their
surface, being the part which is di sposedpn t he external dianeter side
of said conponents, upon assenbly of the joint by screw ng and axi al

ti ght eni ng. 20 © ~ The zone which is disposed in the interior of the

sl eeve, between the two housings with the female thread, permts the

passage of theneffiowitly FiaBre¥Bioh-IFMENaG HeScritle éhBodifients SNthe joinfAg¥cdiging to
designed in addition to performdifferent functions. In this way it is

possi bl e t%eINVeRligdi de on that internal zone shapes which nake it possible
to provide for a sealing effect by neans of netal-netal sealing surfaces
as between each conponent of the joint and the 25 sl eeve, which sealin
surfacesSmay bBiUfe} 1k dingrammalis Waw in seqtiepshopingdhe icaptral nagh ¢fa ipit pccording

shal | ow t apefnd ‘Hveﬁﬁéﬁfﬁﬁ eth@fcatseem%ldiﬂb ﬁseﬂ{bﬁf bl ineaPlorrd Isldcbabi Y\ﬁotl‘ﬁafehe

axis of the joint I's al So possi’hlé to provide both on th

sl eeve andCQmeﬂ?é‘tsn\!h'éh@6&1‘56'ﬁémt°@|bmme’t§6ﬁﬁ‘}éﬁtéﬂme scd%‘ﬁlﬂﬁé’ﬁﬁr%‘ﬁﬁul ders Whl ch
nmake it possible to achieve precise centring of the 30 two conponents in
the sleeve, wile %éﬁVIdlng for screwing and tightening of the joint.

In a second efigotR Redls0 Shews & viewdargectige of dherands %mmtm!ptquwnents of

ext er nal {4t drdgeonent is provided in the vicinity of its end
with a tlt?b'tsj'{“:ﬁﬁéj1 'ntae? naleﬁg%ne which is

9 prolonged at the end of said conponent by a front annular surface of
general radi afgyre 81d § Wl th¥Bction of an alternative embodiment of the joint shown in Figures
1 and 2 at the location of the annular zones, and

15  Figure 4 is a diagrammatic view in section of a joint according to the invention in the
situation where the male component is screwed into a female component provided in a
sleeve.

Figure 1 shows in its central part and on a greatly enlarged scale the non-threaded end

20 zones 1, 2 of the two male components 3, 4 of the joint 5 which is shown in axial section,

only the part of the section which is above the axis X1-X1 of the joint being shown, those

components 3,4 being provided on the ends of the tubes (not shown in the Figure) which
are to be fitted together.

25 As can be seen from the Figuré those two male components 3, 4 are assembled by
means of a sleeve 6. On each side the sleeve has a female housing 7, 8 whose thread 9,
10 corresponds to the thread 11 and 12 respectively of each of the male components 3 and
4. The thread, which is not represented in details, is here a tapered thread, the loaded side
of which will advantageously be a side with a negative angle of inclination.
30
In its central zone 18 the sleeve 6 is of a rotationally symmetrical cylindrical shape
which permits the ends 1, 2 that are also cylindrical of the male components to engage
therein at each side. '



The ot her conponent is a femal e conponent provided with an internal thread
formng a 5 housing in the vicinity of its end. Beyond the internal end of
the thread that conponent conprises k& tubular internal zone which is
prolonged at its thread end by an annul ar surface of general radial
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20 only the centring shoulders 19, 21 are in abutting contact.

As from the point 16.2, 17.2, the annular surfaces 16, 17 have a slope with respect to

the geometrical natural prolongation of the generatrix of the abutment surface 16.1, 17.1,

before going to rejoin their respective tubular internal zone 14, 15. Thus the surfaces 16.3,

25 17.3 are here of a general conical shape with an axis X1-X1 which is prolonged by a
rounded portion 16.4, 17.4.

The generatrices of the surfaces 16.3, 17.3 form an angle a1 and o2 with the common
plane which is perpendicular to the axis X1-X1, a1 here being equal to o2.
30
An epoxy layer 22, 23 is deposited prior to the first screwing operation on the internal
surface of each male component 3, 4 and covers it carefully in order to protect it from
corrosion. That layer extends over the tubular internal zone 14, 15 and extends beyond thé
above-defined point 16.2, 17.2 over a part of the abutment contact surfaces 16.1, 17.1.



10 whi ch prolong themare coated with a | ayer which extends as al ready
descri bed for exanple to the vicinity of the initial point.

Those | ayers which can be intended to piovide protection from corrosion or
to perform5 other functions may be nmade of any known naterials used for

t he deposit of thin layers on netals to performa required function and
they may be deposited by using any known rocedures. Thus, w thout this
constit uti rywil be apnregialed thatthe laygugswpbsl@owrb osralq igyte Eigyse yorgar bettgsitast i ¢
mat eri al gmﬁnnl epoxi de, often referred to as epoxy
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al so contain non-netallic 10 particles such as for exanple glass, carbon or
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integrity S [ | & . C c t
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conponenpartially ergee irte theadpeninigl of dhlVashape.cor r espondi ng surface for exanple
of the concave frustoconical type which is provided on the wall of the
femal e housing, the inclination of the substantially parallel generatrices
of t hoseBy waysefrdxaogie thietlayerangebé of @ thicknessi in itsfgenieeal jpartndf theiorderf ofr
exarrpll% thgut 2[ err] to 30[err].

If tHe angles a1 and a2 are 10° the total opening angle X4, from the initial point 16.2,
17.2, is then 20°

20 For L, the length over which the layers of the two components will be in contact or
compression and will fill the opening 24, that gives a minimum value of 0.15 mm
(thickness)/0.174(sin 10), that is to say 0.86 mm.

In fact a part of the protective layer having been compressed in the opening 24, the
25 value of L will in practice be greater than 0.86 mm and it may attain for example 1 mm.

Thus, the thickness H1 between the tubular internal zone 14, 15 and the inflection point

16.2, 17.2 of the surface 16, 17 may be given a value of the order of 1.5 mm, which makes

it possible to ensure a connection to the zones 14, 15 under good conditions and to retain

30 in practice a thickness H2 in respect of the abutment contact surface 16.1, 17.1, that is

sufficient to ensure satisfactory operation of the joint without plasticisation of the abutment
surfaces when screwing takes place.



25 That arrangenent guarantees excellent sealing integrity in
relation to internal or external over-pressures to which the joint
according to the invention is subjected. The | ayer which is
deposited before the first screw ng opertion may cover the whole of 30 the
annul ar surfaces. That |ayer, in the part where the annular surfaces wll
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conponents which are subjected to corrosion. The foll ow ng
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fluid.
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It will be appreciated that angular surfaces will be avoided at the connection of the
conical surfaces 16.3, 17.3 to the tubular internal zones 14, 15, which angular surfaces can
cause rupture of the layer 22, 23. A rounded configuration as illustrated in Figure 1 or
Figure 2 at 16.4, 17.4 or a chamfer such as at 44, 45 in respect of which the connecting

15 angles have been smoothed off by sand blasting as shown in Figure 4 may for example be
used.

Figure 3 shows an alternative configuration of Figures 1 and 2.

20 The joint which is shown in its central part in Figure 3 involves the same basic structure
as the joint in Figure 1 but here the progressive opening zone 24 is not symmetrical.

Instead of distributing the opening in a V-shape at the two ends of the male

components 1, 2, this opening is provided solely at a single end, in this case the end 1, by

25 making the corresponding surface 16.3 at an angle a3 to the plane which is perpendicular
to the axis X1-X1, angle which value is substantially equal to a1 + o2.

In this case the annular surface 17 of the end 2 is flat and perpendicular to the axis X1-
X1. it will be appreciated that care will be taken to check the connecting zones connecting

30 the annular surfaces 16 and 17 to the tubular internal zones 14, 15 in order to avoid shérp
angles.



Figure 3 is a viewin section of an alternative enbodi nrent of the joint

shown in Figures 1 and 2 at the | ocation of the annul ar zones, and 15
Figure 4 is a diagrammatic view in section of a joint according to the

i nvention in the situation where the nl e conponent is screwed into a
femal e conponent provided in a sl eeve. Figure 1 shows in its

central part Such @n andpodimtdny amlshogmdlrsd%gLEetbehamnhé mmdﬁii;eehd SIMpHAfYIMGS

1, 2 of t nts 3 t 5 which i own in axial
secti on, hr%a't] c'ﬂfén%r 021 gfgﬁet%@pggg? ol laﬁllélé AR ﬂ?;l?)(?@@e lbﬁ@gas??fa coppapent, f

t he j oi nt \bhaclmg§ rsmmadmetdhosempansmrmlmmmwalempiee| ng provided on the ends

of the tubes (not shown in the Figure) which are to be fitted together.

25 As can be seen fromthe Figure those two nale conponents 3, 4 are

assenbl ed by Suchrearsrarigemest esenepéi*ﬂcnﬂhﬂyeattn’racﬁveiprdpbeltlelhEwmm b siopé estadhe

hr 11 d 12
eapecti veriudt afatd iR aBuimans ERREAERNETER defical'Sod GRSs A7 aldle sichas
i s not r epthasshuvwediniFigute ddot the m&lehempor&?erttapered thread, the | oaded side

of which will advantageously be a side with a negative angle of
I nclination. 30 In its central zone 13 the sleeve 6 is of a

rotationally Blgmmursmﬂ's mllal gﬁ&&ﬂ?%nl@ﬂgéﬂeform amigpiboRfhientt &f hh{blrﬂngﬁ ih the
that are_al so he mal e conponents to engage herei-n at

each sid8 @ ssem%Yed condltlon compnsmg a male component 31 whlch Is screwed into a female
At i ts endndusirg S2fmBa by tefEARNE BbmBoneht 88"k MAS tiirebd BY! aMd the Y&hAR! thicdiae
14, 15 35 corresponding to each other and only the part representing the assembly of the two

components being shown in section in respect of the part above axis X2-X2 of the joint.

15 The basic structure of the joint 30 corresponds for example to a joint as described in
European patent No. 0 488 912 B2, although that detail is in no way limitative.

Figure 4 can be applied to the situation where the female component 33 represents,
with its housing 32, one side of a sleeve having a flange or collar portion, of which only one
20 side is shown, the other side which is not shown being at the right of the Figure. Figure 4
can also be applied to the situation where the joint is of the integral type, in which case the
component 33 is the female component which is provided at the end of a tube that is
generally of great length, which is not represend and which is disposed to the right of the
_ Figure.

25
As Figure 4 diagrammatically shows, this arrangement again has the annular surfaces
36, 37 which prolong the tubular internal zones 38, 39, a protective layer 40, 41 being
deposited as described with reference to Figures 1 to 3. The end of the male component
31 comprises a male contact surface 36.1 which is tightened by screwing against a
30 corresponding female contact surface 37.1 of the female housing 32 of an assembly sleeve
or a housing of the female end of a tube portion. Those two abutment surfaces have a
contact generatrix X3-X3 that is inclined at about 5° to 35° with respect to a plane which is
perpendicular to the axis of the joint. The opening zone 42 comprises a total opening anglé
a4 of about 10° and the thickness of the protective layer 40, 41 is such that, in the screwed



whi ch here corresponds to the internal wall of the tube constituting the
.conponent. That tubul ar internal zone is prolonged by an annul ar surface
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not in cont act with the correspondi ng shoul ders 18, 19 of the sl eeve 6.
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perpendi cular to the axis X1-X1, [err]1 here being equal to [err]2. 30

An epoxy | aylerwiRbe 88en shatemoshésed ditferant drbddimehisr oft trar jaiti accordiag abi thie on
t he internal
invention, the basic combination of a protective layer with a progressive opening zone
adjacent to an abutment zone prevents corrosive fluids from passing towards the subjacent

metal and maintains the integrity of the protective layer.

20 Numerous alternative configurations may be adoptéd in comparison with the examples
set forth and the description, which still fall within the area protected by the invention. ltis
possible in particular to use all types of thread which are known in the production of
threaded joints such as for example simple threads, step-type threads, conical threads or
cylindrical threads.



surface of each male conponent 3, 4 and covers it carefully in order to
protect it from corrosion. That |ayer extends over the tubular. |nLernaI

zone 14, 15 and extends beyond the ahove- defi ned p0|nt' ver a
part of the abutnent contact surfaces 16.1, 17.1. uUI“ & “ l
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13 It will be appreciated that the | ayer Ie I n
the Figure in order better to  bringChAMS he description in this respect.
5 It will be seen fromFigure 2 that the progressive opening zone 24
formed by the coni cal surfaces 16.3, 17.3, when the joint is screwed

tight, id.at |eadt theadedjding (5) fdrenbdsycqm;yising wootubutar sempanants (3,24), 2ach

whi ch t t f e
o ehe” SeRPHPSAREbBlasR i Qufa 1) B9 4R SomBAito & uh0Br pmay 030°,
of the V{14, 15§ wdyich isl@olonged by Eimeanrayjasrsuzlace 136,htA), allay:ert(éénZ&)rozmAeedglthethe

?E ut \r;e nt t&b%r%%rré? 98n%?1 411 5)13f &ac@un&)m r{eﬂf :.51 %é/ alid 't %‘:a%t h rf#a%tl&? ﬁf eaLng of

exanp Ness in
its génerealenpaf thecdnnutas surfdee (‘cﬁ‘ 175 a}ss&mblyncpf the two comnoﬂentlsdamg;cwe{:lmult] 1

a0d Lo T b sBihit@hlbdt dfitmbi! Hoa8BE BoRBoAIS) it o HRMRe thRabiBd hbBbing ¥
characterised in that in the screwed state both annular surfaces (16, 17) are in abutment
contact along a common generatrix over an external part (16.1, 17.1) of their surface, the
generatrices of the annular surfaces (16.3, 17.3) forming towards the interior of the joint,
10 from an initial point (16.2, 17.2), a progressive opening (24) and then rejoining the tubular
internal zone (14, 15) of their respective component (3, 4), the opening {24) being at least
partially filled by the protective layers (22, 23) which are in contact of the two components.

2. A joint according to claim 1 characterised in that in the opening zone (24) the

15 axial distance between the two generatrices (16.3, 17.3) increases progressively from the
initial point (16.2, 17.2), the generatrix (16.3) of at least one component departing from the
natural geometrical prolongation of the common generatrix (16.1, 17.1).

3. A joint according to one of claims 1 and 2 characterised in that the protective
20 layer (22, 23), prior to the first screwing, covers a part of the abutment zones (16.1, 17.1) of
each component beyond the initial point (16.2, 17.2).

4, A joint according to one of claims 1 and 2 characterised in that the protective

layer (22, 23), prior to the first screwing, covers a zone which stops in the vicinity of the
25 initial point (16.2, 17.2).

5. A joint according to one of claims 1 to 4 characterised in that the opening (24)
has an angle (X) at the initial point (16.2, 17.2) of between 5 and 30°. '

30 6. A joint according to one of claims 1 to 5 characterised in that the opening (24) is
in the shape of a V, the opening angle (X) being distributed equally (a1, 02) or unequally
(«3) between the generatrices (16.3, 17.3) of the two components.

This Sheet Has Been Replaced




20 For L, the length over which the |ayers of the two conponents will be

in cont, ssion and will fill the opening 24, that gives a
m ni wrﬁﬁmmﬁ\“‘“ﬂmlﬁm (thickness)/Q.174(sin 10), that is to say O0.86
* c L n

nm act*a part of the prot'é‘ctive | ayer havi ng been conpressed
in the opening 24, the 25 value of L will in practice.-be greater than 0.86
mmand it may attain for exanple 1 nm Thus, the thickness Hl

Detyeen he o Rl S5 %88 of L WAL AS AR BBl e
whi ch nakes, 23) is & pjastic idyeebdsedamsalpelyepaxidenect i on to the zones 14, 15 under

good conditions and to retain 30 in practice a thickness H2 in respect of
t he abutnent contact surface 16.1, 17.1, that is sufficient to ensure

sati sfact®qry operAtjoinh axicotdirgy jtoi srie Wift dlaims pl &st7 charmictepisedfint that aitgittwent
surfaces when screw n akes place. . . . .

Ta ' 23 chmrbrRgls gecthalentmenaiis, whisheresproyided Wit &ytome! dPaHE AnEoyEicher
?nd unscrengagde anmstﬁeihouscingwlﬁtmﬁldaﬂ with nfemanitHrea?labaéﬁpmeg tmlr mea@ki;gmm%

rom corrgsign under good.condjti.ons. ~The protect.ve. er

wht on 1 o esp08: BelFas HEPIGES Bhier WBincs of & sovg e BBy bEFPSan HF Sershen

t he whol estate théebetarent of thewnhhaleesurddres (16, 473 ovér £pare(16. Relyor) &f tHelr queiase s
16. 2, 17.2, as described above. The inportant consideration is that the
| ayers 22, 23 are brought into contact, preferably in conpression, in

the opaoigig zone &4oiwhatcdrdifg jt®ionk dfsclgimsels] 7 charageisadrin 2hatt i @bmipkisesrat al
S O X DR Contponent Povided with art Sklernal Thrend and'a fomale componert provided with
an internal thread corresponding to the external thread, the female component serving as
an assembly housing, the annular surfaces (36, 37) coming into abutment over a part (36.1,
37.1) of their surface in the interior of the female component (33).
15
10. A joint according to claim 9 characterised in that the joint is an integral joint, the female
component being provided at the end of a tube of usual length.

11. A joint according to claim 9 characterised in that the female component forming the
20 housing is provided on an end of a coupling sleeve of which the second end which is
provided with a housing identical to the housing of the first end permits assembly of another
tube provided at its end with a component identical to the male component, the two
housings being separated by a flange portion of which the internal wall constitutes the
tubular internal zone.
25
12. Ajoint according to one of claims 8 to 11 characterised in that it comprises at least one
metal-metal sealing surface between male component and female housing. -

13. A joint according to one of claims 1 to 12 characterised in that the opening zone (24,
30 42) is connected to the tubular internal zone (14, 15 - 38, 39) of each component by. a
chamfer or a rounded portion.



fluid. tuwgh kg D€ appreci ated that angul ar surfaces wll be
avoi dedj]mull'"mltluﬂrwnllmh of the coni cal surfaces 16.3, 17.3 to the
tubul ar internal mones =4, 15, which angul ar surfaces can cause rupture
of the layer 22, 23. A rounded configuraﬂ?on as illustrated in Figure 1 or

Figure 2 at 16.4, 17.4 or a chanfer such as at 44, 45 in respect of which
t he connet4.i Adoitbacovpding tane db eims notii3cchapddterisedsaniatithadayend22.s23)hswn

in Figure 4 . for. ex e b use . Figure 3 shows an

al ter%ati\%e’cn"@‘ﬁfﬂ?@JPE“PE%&k°oW°%°bH}eég'“gf’%'ﬁc?%?s“’"zo o e joint which is
shown in its central part in Figure 3 involves the sane basic structure
as the joint .i.n Figure 1 but here.th rQgar.essi.ve openj zqne I S..nat
Syt 11 i~ A'Toint ad8rding 1¢ Bhe SFeRmS i BT RS G B A Rver 22 28 4
the twe enprgsrwhich Reintahlded to regiao® thiegitessute debpstihtise fiowing figidi s provi ded
solely at a single end, in this case the end 1, by 25 naking the
correspondi ng surface 16.3 at an angle a3 to the plane which is

per pendi cul ar to the axis X1 -X1, angle which value is substantially
equal to [err]l + [err]2. In this case the annul ar surface 17 of
the end 2 is flat and perpendicular to the axis X1 - X1 It wll be
appreciated that care will be taken to check the connecting zones
connecting 30 the annul ar surfaces 16 and 17 to the tubul ar internal zones
14, 15 in order to avoid sharp angl es.

15



Such an enbodi ment as shown in Figure 3 has the advantage of sinplifying
manuf acture for one of the conponents of the joint, in this case being the
conponent 4 which is not nodified in conparison with its usual shape.

5 Such an arrangenent is a particul arddy attractive proposition when the
sl ope of the annul ar surface in the abutnent contact zone 16.1 is

coni cal and involves an angl e suchag§tracthat shown in Figure 4 for the
mal e conponent. Figure 4 shows in a greatly enlarged form an
enbodi nent of a joint 30 in the 10 assenbl ed condition conprising a nale

conponent 31 whi G’QIﬁ i I } I by the
femal e conponent ,Ee?gbﬁ%@gﬂﬁé%g@f&}@lﬁE§%IWMEB%%Q&%%
corresponding to each other and only the part representing the assenbly of
the two .S _bein wn Jdn.section, ihn.r ct _of the patt above
axi s - X2 oTe i Koncshos Wehael B oSl pieet BPBF e palipieh 81 2 18RS
cor r esporidtentied ireparntipllar toopmtgaditing tubes desicthe ljeidtsi from coFrosiopearto fimpeave the. 0
488 912 J h ail isinnoway limtative. Figure 4
can be appanlahgg&%le&%lg{fﬂgﬁ'on where the femal e conponent 33 represents,
with its housing 32, one side of a sleeve having a flange or collar

portiog, of | Q€ i I r. Sl i i

Shoun Bei ng T PRt CAmBrRotuBliE iR eBe B noheis 0. eadh Ployhise el rlih,
t he sit uaannolansiodaee (e1ypint is of the integral type, in which case the
conponent 33 is the femal e conponent which is provided at the end of a tube
that is generally of great length, which is not represend and which is

g| sposed to Tt:nTeintérgdﬂtwaﬂfU 41t5) of tité gemponents and thﬁ anAﬂlﬁFichﬁelslhre cov?cred with

Il agramat |, ca t NI s ar,r,ange nt agal n S e ann I, urtaces
36055 i 1o (3. 0 Tt e iR ARETAG s AR S 1Ea1N 6 SO dhlin Y S8Ry,
40, 411Bestatp thoselepdaddsente partidiip or abetthent tontactfat tieeic extemaFpottibrg16.11 97.3),
e 9 OheliialTBl Sorf SRR 8 progt e Brdniezche T s i eatkhLASH At

(L) by the layers of the two components.

This joint involves in particular exploitation of petroleum and gas deposits in the
15 presence of corrosive fluids.

(Abstract Figure : Figure 2)



"30 corresponding femal e contact surfa 7.1 of the femal e housing 32 of an
assenbly sl eeve or a housi ng of th%7’ mal e end of a tube portion. Those

two ab surfaces have a contact generatrix X3-X3 that is inclined
.at about 5[eyr 35[err] with respe t plane whi ch is
_perpendlcula>‘to t he s of the zﬁ/jzg// ~zone 42 conprises a
total openin angle ckaess of the protective
| ayer 40, 41} is such that, in scrempd
16 sy t he openin the V-shapefis fllled i n\re&spect of t he maj or

'd at 43 Dby\t partially
he val ue f H3 is for exanple
ne t hi ckness cessary for
‘B9. As in the e of the
rtlnn connecting } he. annul ar
zopes 38, 39 'S provided by
f chanfers at

rapii or, as ill at ed,
oyt . Under those
condi ti ons ekcy| I'ent sion of the protfertive s #ound to occur, 10

screw ng-unsicr eW ng operati ons. I's noted in
whi ch adherles tp the netal isimaintained in the
he vicinity jof the abut nment faces 36.1,

\Si f that |ayer 1
by the netal waly{t’s of the opening
b di fferent enbodiments of the
hsi ¢ conbi nation{of _a protective
Hj acent to an ab
rds the subj
| ayer.

part t her eof { as far as fire—pei-nt_Lndi Lat)d
conpressed | pyers. ‘Underf| t hose conditiohs
of the grderjof 2.5 mm jhaving regard t
affording t [ to the zones 3
f or egoi. connecting p
bul ar intern
of sufficie

parti cul ar that
openi ng zone| 42,
37.1, in spife of the e
subj ect®d—talt he crushin
zone. 15 It w €
joint according to the

| ayer V@M ajpregressive
prevents cor}osive fluid

mai nt ai ns th’/LEngLLL¥\

it metal and
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20 Nuner ous al ternative configuratiqﬁ#&é&y be adopted in conparison wi'th
the exanpl es set forth and the description, which still fall within the
area protected by the invention. It is possible in particular to use al
types of thread which are kp@wn in th@ psdductlizdn % t hreaded 2Dints
such as for exanple sinple threads, s e?-type hrgads, coni cal t r eads or
cylindrical threads..

REPLACEMENT SHEET - " CLAI MS \ A .
t hreaded joint ( oK, twyb r {sifRg |f\wo Y| A sonmpeneN s (B, A), \eakh
conpone \x@ rayNJe { r g\(l_ 12 .aNd XOoMpr i §i nQva—F-tbtt-ady
intern O/ , which is p byap annul ar-surface (16, 17),

Iayer\(.n 723) covering the tubul ar ifnterlnal zpne (14, 15) .of eacjh conponent
(3 4&53 d at least a fraction\of thge radqi al- ektent of the annul/ar surface
(16, .__assenbly of the two cbnponents be,no cafried out by sfrew ng at \\

| east e e Threaded conpongQt (3) in a [fempl e t hr padeg-Rousihg(1)

char act & RQ that in the scC d stafe; bpth apnul gf surjf/aces (16, /
are i Mabutnent - nmon gengrjfat ri x \ovef__an~external par
(16.1?\}1\1) of their surface, W™le generagtrices of ef/hnular surtaces \
(16.3,\17.%) formng towards the-s 3 froman initia

poi nt (1%« 17.2), a progressive opening J2ﬁ% and thEn rej oi ning the

tubul ar int®xpal zone (14, 15) of their respgctive conponent (3,4), the

openi ng (2 ing at | east partiall ¢ - e layers (22,23) whic

are in conta the two conpon S. 11

ﬁgz

i< | \\
14 22 162 163 144 |

1F4 173 172 273
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2. A joint according to claiml1 characterisedjjg that in the
qpenlng zone (24) the axial distance ween t wo generatrices (16.3,
3) i ncreases puogressively fromt initis , the
Sheratri x (16. 3> of at | east one conpo
eonetrical prolopgation of the cQ 3. A
jloi nt accordlng toyone of clains he | ayer
(122, 23), prior to the firsg T d nt zones
(]26.1, 17.1) of eac X b~beyond the initial point : 1v. 2). 4.
joint accor di ng~t & ‘clains 1 and 2 characterised|{in thaf\the |ayer
(|22, 23), prior, t's t fTst screwing, covers a zong whidH stops]in the

icinity of thexd At 1) point (16.2, 17.2). 5. A jqijnt acgording to
ne of clains b0 4 chaxacterised in that the opeping ((44) hagwan angl e
(X) at the ini i 16.2, 17.2) of between 5jand 3Q[err]

laims 1 to 5 characteri ged in|that

jjoi nt accordi ng
(124) is in the sh . the opening angle (X)| being]|distr
gqual ly ([err]1,{ferr]2) or\unequally (a3) betweenjthe g¢g¢ Nces (%ﬁ.B,
47.3) of the twojfconponents.
‘-—
.
__P. ::
S

0¢

~ 8¢

iy

¢
I

1-2¢

— 7%

L-L¢




7. A joint according to one of clainms 1 to 6 characterised in that
~the protective |ayer (22, 23) is a plastic |layer based on a

pol yepoxi de. 8. A joint according to one of clains 1 to 7
characterised in that its two 5 conponents are nal e conponents which are
provi ded with external threads asstkRaniri ch engage into the housings
provided with femal e threads corresponding to the external t hr eads,
housi ngs provided at the two ends of a coupling sleeve permtting in t he
screwed state the abutnent of the annular surfaces (16, 17) over a part
(16.1, 17.1) of their surface. 10 9. A joint according to one of
clalns 1 to 7 characterised in that it conprises a mal e conponent
provided with an external thread and a fermal e conmponent provided with

an internal thread corresponding to the external thread, the fenmale

conponent serving as an assenbly housing, the annular surfaces (36, 37)
comng into abutnment over a part (36.1, 37.1) of their surface in the
interior of the fenmale co onent  ( %) (% A joint accozglng to
claim9 characterised in Z at the f ﬁ61|s afli ntegral j.oi nt fenal e
conponent being provided at the end of a tube off usual |ength. 11. A
joint according to claim9| charactgris$ed in jthaf the fenmal e cornponent
formng the 20 hou3|ng i s\ provided on an erd of a coypling ? e sf iC

t he secqnd, eqd LA X OV de h g hun i dent i sal v

hou5|'qu( has FN S enth ger N AR SENDI -y _ofh-anot-harN N4t rOV|de.

its eQdi\wt h™aconponent i denti Caty—=o e | e [conmponent, the jtwo

hous{ IS bei ng separated by\a fl agpge gorti op off which the inte¢rnal wall
bQiELiutes t he t ubul ar \i nt erpal zpone. P5 -12. A joint/ accordi ng to\\
ongak ains 8 to 11 characteriged in|thatfit conprlses at feast one

t [ .

3

I ng surface
cording to one

14 22 162 163 164
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chanfer or a rounded portion.

19 14. A joint according to one of claims 1 to 13 chctrBERfé\GEMEtBlTl SHEET
that the layer (22, 23) is a - | ayer which is intended o protect—ttre
rrosion. 15. A joint according to one (f-;"ctgawirrgtm §9913
chara HMH@ Lumﬁjll he layer (22, 23) is a 5 layer which i*s—intended {o
r.educ @ 1l en psmtheflovtl?hgfluid.
CLAIMS
1. A threaded joint (5) for tubes comprlsmg two tubular components (3,4), each

component being provided with a thread (11,12) and comprising a tubular internal
zone (14,15) which is prolonged by an annular surface (16, 17), a layer (22,23)
covering the tubular internal zone (14,15) of each component (3,4) and at least a
fraction of the radial extent of the annular surface (16,17), assembly of the two
components being carried out by screwing at least one male threaded component
(3) into a female threaded housing (7), characterised in that in the screwed state
both annular surfaces (16,17) are in abutment contact along a common generatrix
over an external part (16.1, 17.1) of their surface, the generatrices of the annular
surfaces (16.3, 17.3) forming towards the interior of the joint, from an initial point
(16.2, 17.2), a progressive opening (24) and then rejoining the tubular internal zone
(14,15) of their respective component (3,4), the opening (24) being at least partially
filled by the layers (22,23) which are in contact of the two components.

2. A joint according to claim 1 characterised in that in the opening zone
(24) the axial distance between the two generatrices (16.3, 17.3) increases
progressively from the initial point (16.2, 17.2) , the generatrix (16.3) of at least one
component departing from the natural geometrical prolongation of the common
generatrix (16.1, 17.1). '

3. A joint according to one of claims 1 and 2 characterised in that the layer

— (22,23), prior to the first screwing, covers a part of the abutment zones (16.1, 17.1)
of each component beyond the initial point (16.2, 17.2).

4. A joint according to one of claims 1 and 2 characterised in that the layer
(22,23), prior to the first screwing, covers a zone which stops in the vicinity of the
initial point (16.2, 17.2).

5. A joint according to one of claims 1 to 4 characterised in that the opening
(24) has an angle (X) at the initial point (16.2, 17.2) of between 5 and 30°.

6. A joint according to one of claims 1 to 5 characterised in that the opening
(24) is in the shape of a V, the opening angle (X) being distributed equally (a1, «2)

or unequally (a3) between the generatrices (16.3, 17.3) of the two components.



